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ABSTRACT 
Two pot experiments were conducted in the greenhouse of the National Research Centre, Dokki, Giza, 
Egypt, during two summer seasons of 2017 and 2018 to study the Allelopathic influence of  both 
Petroselinum crispum and Coriandrum sativum seed powder on  the growth and yield of Glycine max 
as well as its associated weeds Corchorus olitorius and Portulaca oleracea. Treatments were applied 
by incorporating the seed powder of P. crispum or C. sativum to the soil at (5, 10, 15, 20 and 25g/kg 
soil). The results showed that all the used rates (5,10,15,20 and 25g/kg soil) of P. crispum and C. 
sativum  seed powder significantly decreased fresh and dry weight of both C. olitorius and P. oleracea 
at both growth ages (45 and 70 DAS) as compared to their mixed control. The maximum reduction in 
the fresh and dry weight of the two weeds i.e. C. olitorius or P. oleracea at the two ages was recorded 
with the highest concentration (25g/kg soil) of both materials. On the other hand, G. max growth, yield 
and its components were increased with all rates used as compared to their corresponding mixed 
controls. The highest increases in the growth, yield and its components of G. max associating C. 
olitorius was recorded with treatments (15, 20 and 10g/kg soil) P. crispum and (10, 15 and 5 g/kg soil) 
of C. sativum when compared with free control. Whereas, treatments of free control, P. crispum at 15 
& 20g/kg soil or C. sativum at 10 and 15 g/kg soil, respectively gave the highest increases of the 
previous parameters of G. max associated with P. oleracea at both ages. The allelopathic efficiency of 
P. crispum and C. sativum seed powder may be related to the presence of allelochemicals, mainly 
phenolic compounds as well as flavonoids which could play an important role, as a natural selective 
bioherbicide.  
  
Keywords: Glycine max, Petroselinum crispum, Coriandrum sativum, Allelopathy, Corchorus 

olitorius, Portulaca oleracea. 
 
Introduction 

Soybean (Glycine max (L.) Merr.) is an important leguminous crop as well as oil seed crop and 
is widely grown as a valuable source of high-quality protein 40% and vegetable oil 20% (Metwally et 
al., 2009). Therefore, it is an excellent source for human and animal nutrition. Soybean is also used as 
a green manure and cover crop (Hauk et al., 1972). It has been shown that soybean yields could be 
seriously affected if weeds are not controlled (Vollmann et al., 2011). Generally, Gesimba and Langat 
(2005) reported that soybean is an important food crop for human consumption whose yield is up to 
80% lost due to weed competition in many parts of the world.  

Weeds are a menace in all crops as they compete for light, water, nutrients, diseases and insects 
(Pathipati et al., 2011). High volumes of herbicide usage induce numerous changes in plant growth like 
inhibition of growth, foliar chlorosis, albinism and necrosis (Subba Rao and Madhulety, 2005). Many 
herbicides persist in the environment and cause bio-magnifications. So, there need to develop herbicides 
which are biodegradable. Herbicides developed from the plants will be safer and they are biodegradable. 
Since excessive application of chemical herbicides in weed control leads to various problems such as 
weed resistance, herbicide residues, environmental pollution and adverse effects on human and animal 
health (Singh et al., 2003), reducing the use of such chemicals and replacing the use of alternative non-
chemical and environmentally friendly methods, such as allelopathy, is recommended.  Therefore, the 
safety allelopathy is a safe alternative technique that could overcomes problem through reduction of the 
environmental pollution and could be defined as an eco-friendly method (Abdul Khaliqa et al., 2012). 
The main allelopathy principal arises from the fact that plants produce thousands of chemicals and many 
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of these could be released by either leaching or by exudation or through the decomposition processes. 
These allelochemicals include numerous compounds such as phenolic compounds, flavonoids, 
terpenoids, alkaloids, steroids as well as carbohydrates and amino acids (Einhellig, 2002). The 
allelopathic effects are either positive or negative and these effects could be usefully. Negative 
allelopathic effects (stimulatory effect) of any plant could be utilized to promote the growth of crops, 
while the positive effects (inhibitory) could be utilized to develop safety green herbicides (Oudhia, 
1999).  

Parsley (Petroselinum crispum (Mill.) Fuss) is a biannual herb plant belonging to the Apiaceae 
family and cultivated as a medicinal herb, aromatic plant and a vegetable, all over the world. Its main 
constituents subsume coumarins, furanocoumarins (bergapten, imperatori), ascorbic acid, carotenoids, 
flavonoids, apiole, various terpenoic compounds, phenyl propanoids, phathalides and tocopherol 
(Rodino et al., 2016). Parsley is a rich source of flavonoid and antioxidants, especially luteolin, 
apigenin, folic acid, vitamin K, vitamin C and vitamin A (Galazka, 2006; Meyer et al., 2006 and    
Mahmood et al., 2014). It is grown for root and leaves and used as vegetable and spice (Parađiković, 
2009). Parsley seed extract showed allelopathic potential against Fusarium oxysporum (Jia et al., 2011), 
while parsley vegetative biomass extract showed allelopathic effect on pepper seedlings growth 
(Valcheva and Popov, 2013). Dhima et al. (2009) reported inhibitory effect of parsley extracts and as 
green manure on various weed species. 

Coriander (Coriandrum sativum L.) is an important spice crop which is popular in tropical and 
subtropical regions for its seeds as well as the tender leaves as a food additive. As an ingredient of 
mixed spice, the seeds of coriander are highly valued (Pariari et al., 2003). For successful cultivation 
of this crop, weed management plays a predominant role. Coriander is considered to have a low degree 
of competitiveness against weeds and for this reason a weed-free field is generally recommended. Das 
et al., 2012 reported that foliage of Coriandrum sativum is a rich source of natural folates amenable for 
enhancement through salicylic acid- mediated elicitation, thereby holding a great promise for natural-
mode alleviation of vitamin (B9) deficiency. Foliage of coriander crop is a rich source of pro-vitamin- 
A, carotenoids and phenolic of relevance to human health (Divya et al., 2014). 
 
Materials and Methods 
   

Two pot experiments were carried out during two summer seasons of 2017 and 2018 in the 
greenhouse of the National Research Centre, Dokki, Giza, Egypt to assess the ability of controlling two 
weeds i.e. Corchorus olitorius (Jews mallow) and Portulaca oleracea (purslane) associating Glycine 
max (soybean), by using seed powder of either Petroselinum crispum (parsley) or Coriandrum sativum 
(coriander). The seeds of G. max, P. crispum, C. sativum, C. olitorius and P. oleracea were obtained 
from Agricultural Research Centre, Giza, Egypt. Seeds of P. crispum and C. sativum were grinded to 
fine powder and were immediately incorporated in the potted soil surface before sowing at the rate of 
0, 5, 10, 15, 20 and 25g/kg soil. The seeds of G. max, as well as constant weight from each weed seeds 
i.e. C. olitorius and P. oleracea were sown 2cm deep in plastic pots 20 cm diameter (0.031m2), filled 
with 2kg of soil on 17th and 19th of May in 2017 and 2018 seasons respectively. The experiment 
consisted of 12 treatments for each weed as follow:- 

 
1. G. max alone       7. Weed + G. max + P. crispum at 25 g /kg soil 
2. Weed + G. max 8. Weed + G. max + C. sativum at 5 g /kg soil 
3. Weed + G. max 9. Weed + G. max + C. sativum at 10 g /kg soil                    
4. Weed + G. max + P. crispum at 10 g /kg soil       10. Weed + G. max + C. sativum at 15 g /kg soil   
5. Weed + G. max + P. crispum at 15 g /kg soil 11. Weed + G. max + C. sativum at 15 g /kg soil  
6. Weed + G. max + P. crispum at 20 g /kg soil 12. Weed + G. max + C. sativum at 25 g /kg soil                    

 
Nine pots were allotted to each treatment.  All pots were distributed in a complete randomized 

design. Three replicates were collected from each treatment at 45 and 70 days after sowing (DAS) and 
at harvest. The normal cultural practices of growing Glycine max plants were followed especially 
fertilization and irrigation. 
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1. Parameters studied  
1.1. Weed characters studied  

Three replicates were collected from each treatment at 45 and 70 days after sowing (DAS), fresh 
and dry weight of both C. olitorius and P. oleracea (g/pot) were recorded.  
 
2. Glycine max plants 
2.1. Plant growth 
Samples of G. max plants at 50 and 70 (DAS) were collected from each treatment, some morphological 
and growth characteristics of G. max plants were recorded for each individual plant. The recorded 
characteristics included: plant height (cm), number of leaves/plant, number of branches/plant, fresh 
weight of plant (g) and dry weight of plant (g). 
 
3. Yield and yield components  
At harvest, Samples of G. max plants were taken from each treatment to determine number of 
pods/plant, weight of pods/plant (g), number of seeds/pod (g), weight of seeds/plant (g) and weight of 
100 seeds (g). 
  
4. Determination of total phenolic and total flavonoids contents in the seed powder of both                              

Petroselinum crispum and Coriandrum sativum 
Total phenol and total flavonoids were determined in the seed powder of both P. crispum and C. 

sativum according to Srisawat et al. (2010). 
 

Statistical Analysis  
The data obtained were subjected to standard analysis of variance procedure of complete 

randomized design; LSD values were obtained when F values were significant at 5% level (Snedecor 
and Cochran, 1980).  
 
Results  
 
1. Weed growth characters  

The results in Tables (1 and 2) showed that all the used rates (5,10,15,20 and 25g/kg soil) of the 
seed powder of Petroselinum crispum or Coriandrum sativum significantly decreased fresh and dry 
weight of both Corchorus olitorius and Portulaca oleracea at the two growth ages (45 and 70 DAS) as 
compared to their control. The reduction in the growth of both weeds C. olitorius and P. oleracea was 
rate dependent. The maximum reduction in fresh and dry weight of C olitorius at the first growth age 
(45 DAS) was recorded with the highest rate (25g/kg soil) P. crispum, followed by P. crispum 20g, C. 
sativum 25g and P. crispum15g, respectively. While, in the second age of growth (70 DAS) the 
maximum reduction of the same growth characters was recorded with 25g/kg soil P. crispum, followed 
by C. sativum 25g, P. crispum 20g and P. crispum15g/kg soil, respectively comparing with other 
treatments. With regard to P. oleracea, results in Table (2) also clear that treatment of P. crispum 25g 
followed by C. sativum 25g, P. crispum20g and C. sativum 20g/kg soil respectively  recorded the lowest 
values of fresh and dry weight at 45 and 70 DAS when compared to other treatments. While the 
minimum reduction in fresh and dry weight of both weeds was obtained from C. sativum and P. crispum 
at 5 g/Kg soil as compared to the mixed control. On the other hand, mixed control recorded the highest 
values of the two weeds. On the other side, the results also cleared that all P. crispum treatments 
exceeded that of C. sativum treatments in controlling both weeds.  

 
2. Glycine max growth  

The results recorded in Tables (3 and 4) illustrated that all G. max growth characters, represented 
by plant height (cm), number of leaves/plant, number of branches/plant as well as fresh and dry weight 
of plant (g) were markedly increased with all treatments of both P. crispum or C. sativum seed powder 
rates as compared to the their mixed controls at the two growth ages 45 and 70 (DAS).  All growth 
characters of G. max were significantly increased with all treatments of either P. crispum or C. sativum 
seed powder rates except the highest rate (25g/kg soil) of both used materials on number of leaves/plant 
as compared to their mixed control at 45 and 70 (DAS) Table (3). At both growth ages the highest 
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values in the growth characters of G. max were recorded with treatments of (15 and 20 g/kg soil) of P. 
crispum, (10 and 15g/kg soil) of C. sativum, 10 g of P. crispum and 5g /kg soil of C. sativum, 
respectively when compared with free control. These treatments increased dry weight of plant by about 
25.5, 16.0, 10.9, 8.1, 4.2 and 0.6 %, respectively over the free control value at the second growth age. 
Table (4) cleared that all the treatments used significantly increased most growth characters of G. max 
at the two growth ages as compared to their mixed control. Treatment of free control showed the highest 
values of different growth characteristics of G. max at both ages. On the other hand, it achieved those 
treatments of P. crispum at rate of 15 & 20g/kg soil and C. sativum at rate of 10 and 15 g/kg soil 
respectively have the highest values for different growth characteristics. As these treatments recorded 
values reached to 92.53, 88.69, 83.43 and 81.01%, of weed free plants. On the contrary, corresponding 
mixed control recorded the lowest values of all growth characters of G. max plants. 

 
Glycine max yield and yield components  

The results in Tables (5 and 6) showed that all applied treatments significantly increased all yield 
and yield components of the G. max plants associating with either C. olitorius or P. oleracea except 
number of seeds/pod as compared with the corresponding mixed control. In this respect, treatments of 
P. crispum at 15 & 20 g/kg soil, C. sativum at 10 & 15/kg soil, P. crispum at 10g and C. sativum at 5 
g/kg soil increased G. max yield and its components as compared to free plants, respectively. The 
previous treatments increased weight of seeds/plant to about 10.7, 8.4, 5.8, 4.0, 2.0 and 0.7%, 
respectively over the free control value Table (5). Free control (G. max alone) gave the highest value of 
yield and its components parameters of G. max plants. On the other side, the highest values of yield and 
its components were recorded respectively with P. crispum at 15 & 20 g/kg soil as well as C. sativum 
at 10 & 15 g/kg soil .These treatments gave values of weight of seeds/plant amounted to 96.07, 93.70, 
90.56 and 88.26 %, respectively from the free control value (Table 6).The lowest values of yield and 
yield components were recorded with the corresponding mixed control treatment.  
It is worthy to mention that the use of P. crispum at different rates led to better results in growth, yield 
and its components of G. max plants than the effect of C. sativum. The growth, yield and its components 
of G. max plants associated with C. olitorius weed were markedly increased than that with P. oleracea 
due to their competitiveness.   
 
Table 1: Effects of Petroselinum crispum and Coriandrum sativum seed powder on fresh and dry 

weight of Corchorus olitorius weed associated Glycine max plants at 45 and 70 days after 
sowing. (Average of the two seasons) 

Treatments Rate         
(g/kg 
soil) 

At 45 DAS At 70 DAS 
FW(g) DW(g) FW(g) DW(g) 

C. olitorius alone (C.) -- -- -- -- -- 
Corchorus olitorius (C.) + (G.) -- 41.58 9.58 67.80 17.95 
(C.) + (G.)+ P. crispum (P.) 5 36.74 8.20 50.64 15.28 
(C.) + (G.)+ (P.) 10 29.80 6.55 42.63 10.70 
(C.) + (G.)+ (P.) 15 27.32 5.72 33.80 9.89 
(C.) + (G.)+ (P.) 20 15.48 2.86 31.81 8.95 
(C.) + (G.)+ (P.) 25 8.91 1.83 27.03 7.67 
(C.) + (G.)+ C. sativum (C.) 5 37.85 8.31 53.74 16.21 
(C.) + (G.)+ (C.) 10 34.45 7.81 48.47 14.45 
(C.) + (G.)+ (C.) 15 29.30 6.50 46.91 11.95 
(C.) + (G.)+ (C.) 20 27.38 5.78 37.24 10.10 
(C.) + (G.)+ (C.) 25 26.30 5.43 28.10 8.43 
LSD at 5% 1.30 1.21 3.41 1.57 
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Table 2: Effects of Petroselinum crispum and Coriandrum sativum seed powder on fresh and dry 
weight of Portulaca oleracea weed associated Glycine max plants at 45 and 70 days after 
sowing (Average of the two seasons) 

Treatments Rate            
(g/kg soil) 

At 45 DAS At 70 DAS 
FW(g) DW(g) FW(g) DW(g) 

Glycine.max alone (G.) -- -- -- -- -- 
Portulaca oleracea  (P)+(G.) -- 30.77 7.49 77.28 28.13 
(P.) + (G.) +P. crispum (P.) 5 18.27 3.86 37.38 10.19 
(P.) + (G.) + (P.) 10 13.49 2.61 31.50 9.66 
(0P.) + (G.)+ (P.) 15 12.63 2.48 23.84 6.42 
(0P.) + (G.)+ (P.) 20 3.91 1.43 15.64 4.74 
(P.) + (G.)+ (P.) 25 1.56 0.46 3.95 1.28 
(P.) + (G.)+ C. sativum (C.) 5 26.02 6.27 70.12 23.52 
(P.) + (G.) + (C.) 10 25.88 5.39 64.16 21.22 
(P.) + (G.) + (C.) 15 13.46 2.54 24.05 6.51 
(P.) + (G.) + (C.) 20 9.87 2.43 19.10 5.67 
(P.) + (G.) + (C.) 25 2.70 1.08 13.55 3.98 
LSD at 5% 2.10 0.75 2.26 1.58 

 
Table 3: Effect of Petroselinum crispum and Coriandrum sativum seed powder on some growth 

parameters of Glycine max plants associated with Corchorus olitorius weed at 45 and 70 days 
after sowing (Average of the two seasons) 

Treatments Rate          
(g/kg 
soil) 

Growth parameters of Glycine max 
Plant 
height 
(cm) 

No. of 
leaves 
/plant 

No. of 
branches 

/plant 

F.W. 
of 

plant 
(g) 

D.W. 
of 

plant 
(g) 

  At 45 DAS 
G. max alone (G.) -- 36.4 10.38 1.83 6.41 1.74 
(G.)+ C. olitorius (C.) -- 21.9 7.04 1.22 2.74 0.62 
(G.)+ (C.)+ P. crispum (P.) 5 32.3 9.49 1.66 5.20 1.39 
(G.)+ (C.)+ (P.) 10 37.1 11.02 1.87 7.09 1.94 
(G.)+ (C.)+ (P.) 15 38.4 12.75 1.97 8.60 2.54 
(G.)+ (C.)+ (P.) 20 38.0 11.86 1.95 8.21 2.37 
(G.)+ (C.)+ (P.) 25 29.8 8.09 1.47 4.02 1.01 
(G.)+ (C.)+ C. sativum (C.) 5 36.8 10.93 1.85 6.65 1.79 
(G.)+ (C.)+ C.) 10 37.7 11.45 1.93 7.63 2.13 
(G.)+ (C.)+ C.) 15 37.4 11.16 1.92 7.41 2.05 
(G.)+ (C.)+ C.) 20 32.0 9.15 1.61 4.72 1.24 
(G.)+ (C.)+ C.) 25 28.9 8.01 1.43 3.75 0.92 
LSD at 5% 2.6 1.78 0.20 0.87 0.20 

  At 70 DAS 
G. max alone (G.) -- 62.4 12.44 2.45 20.62 4.95 
(G.)+ C. olitorius (C.) -- 34.9 8.35 1.83 7.04 1.38 
(G.)+ (C.)+ P. crispum (P.) 5 51.8 11.43 2.23 16.68 3.84 
(G.)+ (C.)+ (P.) 10 66.1 13.00 2.52 21.42 5.16 
(G.)+ (C.)+ (P.) 15 77.6 14.96 2.66 23.94 6.21 
(G.)+ (C.)+ (P.) 20 76.1 13.75 2.62 22.90 5.74 
(G.)+ (C.)+ (P.) 25 45.5 9.89 2.08 11.88 2.54 
(G.)+ (C.)+ C. sativum (C.) 5 64.3 12.86 2.47 20.76 4.98 
(G.)+ (C.)+ C.) 10 72.0 13.37 2.59 22.49 5.49 
(G.)+ (C.)+ C.) 15 69.9 13.21 2.55 22.04 5.35 
(G.)+ (C.)+ C.) 20 49.4 11.32 2.20 16.14 3.61 
(G.)+ (C.)+ C.) 25 44.6 9.85 2.05 10.30 2.23 
LSD at 5% 2.41 1.72 0.23 1.97 0.82 
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Table 4: Effect of Petroselinum crispum and Coriandrum sativum seed powder on some growth 
parameters of Glycine max plants associated with Portulaca oleracea weed at 45 and 70 
days after sowing (Average of the two seasons) 

Treatments 

Rate       
(g/kg 
soil) 

Growth parameters of Glycine max 
Plant 
height 
 (cm) 

No. of 
leaves 
/plant 

No.  
of 

branches 
/plant 

F.W. 
of 

plant 
 (g) 

D.W. 
of 

plant  
(g) 

  At 45 DAS 
G. max alone (G.) -- 36.4 10.38 1.83 6.41 1.74 
(G.)+ P. oleracea (P.) -- 21.0 6.18 1.18 2.67 0.56 
(G.)+ (P.)+ P. crispum (P.) 5 30.6 8.56 1.53 4.32 1.11 
(G.)+ (P.)+ (P.) 10 31.9 9.03 1.58 4.54 1.18 
(G.)+ (P.)+ (P.) 15 35.3 10.14 1.80 6.06 1.62 
(G.)+ (P.)+ (P.) 20 34.8 10.01 1.76 5.92 1.57 
(G.)+ (P.)+ (P.) 25 28.6 7.66 1.39 3.39 0.83 
(G.)+ (P.)+ C. sativum (C.) 5 31.3 8.81 1.55 4.45 1.14 
(G.)+ (P.)+ (C.) 10 33.9 9.94 1.73 5.71 1.52 
(G.)+ (P.)+ (C.) 15 33.2 9.59 1.70 5.48 1.45 
(G.)+ (P.)+ (C.) 20 30.1 8.15 1.50 4.25 1.07 
(G.)+ (P.)+ (C.) 25 27.5 7.13 1.32 3.29 0.80 
LSD at 5% 2.3 1.37 0.22 0.53 0.21 

  At 70 DAS 
G. max alone (G.) -- 62.4 12.44 2.45 20.62 4.95 
(G.)+ P. oleracea (P.) -- 32.8 8.00 1.77 6.46 1.23 
(G.)+ (P.)+ P. crispum (P.) 5 48.3 10.39 2.16 13.21 2.87 
(G.)+ (P.)+ (P.) 10 49.8 11.10 2.18 15.25 3.36 
(G.)+ (P.)+ (P.) 15 60.6 12.38 2.41 19.10 4.58 
(G.)+ (P.)+ (P.) 20 58.3 12.15 2.39 18.54 4.39 
(G.)+ (P.)+ (P.) 25 44.3 9.41 2.01 9.91 2.09 
(G.)+ (P.)+ C. sativum (C.) 5 49.5 10.75 2.17 14.33 3.14 
(G.)+ (P.)+ (C.) 10 55.6 11.99 2.35 17.79 4.13 
(G.)+ (P.)+ (C.) 15 54.7 11.64 2.33 17.37 4.01 
(G.)+ (P.)+ (C.) 20 47.3 10.18 2.10 12.67 2.71 
(G.)+ (P.)+ (C.) 25 42.7 9.07 1.95 9.73 2.03 
LSD at 5% 3.0 1.53 0.23 1.66 0.44 

 
Table 5: Effect of Petroselinum crispum and Coriandrum sativum seed powder on yield components 

of Glycine max plants associated with Corchorus olitorius weed at harvest (Average of the 
two seasons) 

Treatments 

Rate          
(g/kg 
soil) 

Yield components of Glycine max 
No. of 

pods/plant 
Wt. of 

pods/plant 
(g) 

No. of 
seeds/pod 

Wt. of 
seeds/plant 

(g) 

Wt. 
of 

100 
seeds 

(g) 
G. max alone (G.) -- 34.6 21.14 3.22 15.25 23.4 
(G.)+ C. olitorius (C.) -- 10.4 7.94 2.03 5.76 15.8 
(G.)+ (C.)+ P. crispum (P.) 5 28.8 17.22 2.75 13.31 20.0 
(G.)+ (C.)+ (P.) 10 37.1 22.51 3.47 15.56 25.4 
(G.)+ (C.)+ (P.) 15 44.3 27.36 3.65 16.88 27.5 
(G.)+ (C.)+ (P.) 20 42.9 26.28 3.62 16.53 27.0 
(G.)+ (C.)+ (P.) 25 16.1 12.17 2.38 9.82 18.2 
(G.)+ (C.)+ C. sativum (C.) 5 35.5 21.57 3.31 15.36 24.5 
(G.)+ (C.)+ C.) 10 41.1 25.05 3.58 16.14 26.6 
(G.)+ (C.)+ C.) 15 38.9 23.85 3.52 15.86 26.3 
(G.)+ (C.)+ C.) 20 26.1 15.67 2.65 13.14 19.8 
(G.)+ (C.)+ C.) 25 14.9 11.84 2.35 9.18 17.9 
LSD at 5% 2.0 1.90 0.70 1.30 1.70 
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Table 6: Effect of Petroselinum crispum and Coriandrum sativum seed powder on yield components 
of Glycine max plants associated with Portulaca oleracea weed at harvest (Average of the two 
seasons). 

Treatments 
Rate           
(g/kg 
soil) 

Yield components of Glycine max 

No.of 
pods/plant 

Wt. of 
pods/plant 

(g) 

No. of 
seeds/pod 

Wt. of 
seeds/plant 

(g) 

Wt. 
of 

100 
seeds 

(g) 
G. max alone (G.) -- 34.6 21.14 3.22 15.25 23.4 
(G.)+ P. oleracea (P.) -- 9.8 7.62 1.90 5.58 15.5 
(G.)+ (P.)+ P. crispum (P.) 5 19.6 12.96 2.32 11.83 18.8 
(G.)+ (P.)+ (P.) 10 24.7 14.86 2.50 12.94 19.6 
(G.)+ (P.)+ (P.) 15 33.2 20.13 2.97 14.65 21.7 
(G.)+ (P.)+ (P.) 20 31.5 19.15 2.91 14.29 21.4 
(G.)+ (P.)+ (P.) 25 14.1 10.45 2.22 8.60 17.7 
(G.)+ (P.)+ C. sativum (C.) 5 21.0 13.84 2.38 12.56 19.1 
(G.)+ (P.)+ (C.) 10 31.0 18. 82 2.83 13.81 20.9 
(G.)+ (P.)+ (C.) 15 30.4 18.33 2.76 13.46 20.4 
(G.)+ (P.)+ (C.) 20 17.9 12.45 2.30 10.87 18.4 
(G.)+ (P.)+ (C.) 25 12.0 9.35 2.11 7.44 17.2 
LSD at 5% 1.6 1.61 0.67 1.18 1.3 

 
Table 7: Total phenols and flavonoids in the seed powder of both Petroselinum crispum and 

Coriandrum sativum 
Seed extract Total phenols as mg/g dry weight Total flavonoids as mg /g dry weight 
Petroselinum crispum 20.340 8.387 
Coriandrum sativum 8.387 3.853 

 
Discussion 
  

Allelopathy has beneficial or harmful effects on plants due to release of allelochemicals which 
are secondary metabolites, which present in all plant tissues including leaves, stems, flowers, roots and 
seeds (Manikandan and Jayakumar, 2011 and Mohsin et al., 2016). Allelochemicals are now being used 
as bio- herbicides and also as growth promoters. Therefore, the use of allelochemicals as secondary 
metabolites from plants for this purpose would be environmentally friendly, since natural chemicals are 
renewable and easily degradable (Manikandan and Jayakumar, 2011).  

Our previous work at the Botany department of the National Research Centre of Egypt showed 
clearly that using the dry leaves or seeds powder of some plants achieved good results in controlling 
some annual, perennial as well as parasitic weeds associating different economic crops and could 
improve their growth as well as yield (El-Rokiek et al., 2010; Ahmed et al., 2016 & 2018; Messiha et 
al., 2013 & 2018 and El-Masry et al., 2015 & 2019). 

The results of the present study clearly shows that the seed powder of both Petroselinum crispum 
and Coriandrum sativum possess to great extent allelopathic effect in controlling the growth of the two 
annual weeds Corchorus olitorius and Portulaca oleracea at both growth ages (45 and 70 DAS) 
associating Glycine max plants when added to the soil. Moreover, the reduction in the fresh and dry 
weight of both weeds at the two ages was concentration dependent. Maximum reduction was recorded 
with the highest concentration (25g/kg soil) of the two materials used, while, the minimum reduction 
was recorded with the lowest rate (5 g/Kg soil) as compared to the mixed control. On the other hand, 
mixed pots recorded the highest values of both weeds (Tables 1&2). It is worthy to mention that the 
reducing effect of both P. crispum and C. sativum seed powder on the growth of the two weeds i.e. C. 
olitorius and P. oleracea could be attributed to its natural allelochemicals mainly total phenolic acids 
content and flavonoid (Table 7). These results are in agreement with the results reported by (Galazka, 
2006; Meyer et al., 2006 and Mahmood et al., 2014). Rodino et al., 2016 recorded that the aqueous 
extracts obtained from different plant parts (roots, aerial parts-stems and leaves as well as seeds) of P. 
crispum showed allelopathic potential by inhibiting seed germination and radicle elongation of the 
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weeds species i.e. ragweed (Ambrosia artemisiifolia L.), knotweed (Polygonum aviculare L.) and 
Johnson grass (Sorghum halepense (L.) Pers.). The P. crispum extract acted as an inhibitory solution of 
the germination and growth of the seeds of the weeds tested which are all commonly found weeds, hard 
to control and also need alternative control management. 

Some researchers as Dhima et al. (2009) found that water extracts of aboveground mass of 
coriander, basil and oregano reduced germination and growth of barnyard grass, while in field 
experiments reduced the number of different plant weed species when incorporated as green manure. 
Similarly, Đikić (2005) found that seed germination of hoary cress was reduced when it germinated 
with seeds of coriander and basil, but germination of quack grass (Agropyron repens) was stimulated 
and also reported reduction of hoary cress seedling weight with coriander and basil, but to a greater 
extent, for 31.3 and 18.3%, respectively. The aqueous extracts treatment of coriander showed a 
significant reduction in root, shoot, seedling length, number of leaves and seedling dry weight of wheat 
(Triticum aestivum) as compared to control (Iqbal et al., 2015).  

The results of the present investigation reveal that most growth parameters as well as yield and 
its components of G.max significantly increased by different P. crispum and C. sativum rates (Tables 
3, 4, 5 and 6).The best treatments were recorded with treatments of (15, 20 and 10g/kg soil) of P. 
crispum and (10, 15 and 5 g/kg soil) of C. sativum when compared with free control Tables (3 & 5). 
Whereas, treatments of free plants, P. crispum at 15 & 20g kg soil and C. sativum at 10 & 15 g/kg soil 
recorded the highest values of previous parameters comparing with other treatments. It is worthy to 
mention that the highest increases in the G.max yield parameters associated with C. olitorius (C3) 
represented by the weight of seeds/plant reached to 10.7% with 15g of P. crispum and to 5.8% with 
10g/kg soil of C. sativum over the free control. While, the highest value of the same yield character of 
G.max associated with P. oleracea (C4) recorded also with the same treatments but did not reached to 
the value of free control. 

In this connection, it is worthy to mention that improving the growth and consequently increasing 
the plant yield is not only due to the inhibition of weed growth either by chemical or biological means 
that lead to increase the competitive ability of the plant (El-Rokiek et al., 2013; Ahmed et al., 2014; El-
Masry et al., 2015 & 2019 and Messiha et al., 2018) but also due to selectivity of the allelochemicals 
in their action and the plant in their responses (Einhellig, 1995). Allelochemicals that inhibit the growth 
of some species at certain concentration may stimulate the growth of the same or different species at 
different concentrations (Messiha et al., 2013 & 2018; Ahmed et al., 2014; Bashen, 2014; El-Masry et 
al., 2015 & 2019 and El- Dabaa et al., 2019).  

 
Conclusion 

It could be concluded that the results of the present work indicate the possibility of using 
allelopathic activity of both Petroselinum crispum and Coriandrum sativum seed powder as selective 
bioherbicide in controlling weeds associating Glycine max plants. 
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